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Abstract
In this paper we examine the extent of international trade synchronization during periods of in-
ternational trade collapses and US recessions. Using dynamic correlations based on monthly trade
data for the G7 economies over the period 1961-2011, our results suggest rather idiosyncratic
patterns of international trade synchronization during collapses of international trade and US re-
cessions. During the great recession of 2007-2009, however, international trade experienced the
most sudden, severe and globally synchronized collapse.
Keywords: International trade collapse, synchronization, recession, dynamic conditional
correlation
JEL codes: C32; F15; F41; F43
1. Introduction
Conventional wisdom suggests the international trade collapse during the latest economic crisis
of 2007-2009 was the most synchronized over the past three decades. The study by Arau´jo and
Oliveira Martins (2011) represents an initial attempt to address this issue. The authors observe
that by the end of 2008, more than 90% of the OECD countries exhibited a simultaneous decline
in trade, and which was by far the largest one. Yet, empirically, little is known on the extent of
international trade synchronization during downturns of economic activity.
Several studies have attempted to explain the causes and/or the size of the latest trade collapse,
e.g. through credit constraints, global productions chains effects and generalized loss of confidence
(see, for instance, Cheung and Guichard, 2009; Levchenko et al., 2010; Spehar, 2010; Bems et al.,
2011; Ahn et al., 2011; Altomonte et al., 2012, among others). Given that the latest crisis led to the
deepest and most synchronized recession over the past three decades (Imbs, 2010), accounting for
trade synchronization dynamics in addition to individual country effects seems to be highly relevant
for the identification of the magnitude of international trade collapses and their repercussions.
The goal of this short note is to contribute towards the study of international trade synchro-
nization dynamics during collapses of international trade and US recessions. To achieve that, we
construct a time-varying measure of international trade correlations based on the dynamic con-
ditional correlation (DCC) model of Engle (2002). Taking into account both time variation and
conditional heterogeneity in international trade correlations, this measure has several advantages
compared to other commonly used measures. It is able to distinguish negative correlations due
to episodes in single years, synchronous behavior during stable years and asynchronous behavior
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in turbulent years. Unlike rolling windows, an alternative way to capture time variability, the
proposed measure does not suffer from the so called “ghost features”, as the effects of a shock
are not reflected in m consecutive periods, with m being the window span. In addition, under
the proposed measure there is neither need to set a window span, nor loss of observations, nor
subsample estimation required.
Our results based on monthly observations over the period 1961-2011 suggest heterogenous
patterns of international trade synchronization during collapses of international trade and US
recessions prior to 2007, with few regularities to focus on. In contrast, international trade co-
movements increased to unprecedented levels during the 2007-09 recession and the international
trade collapse. Our results highlight the relevance of international trade integration when examin-
ing abrupt changes in international trade.
The remainder of the paper is organized as follows. Section 2 discusses the methodology and
describes the data used. Section 3 presents the empirical findings, and Section 4 summarizes and
concludes the paper.
2. Data and methodology
Let us define yt = (y1,t, ..., y7,t)
′ as the vector of year-on-year monthly growth rates of trade
volume as a share of industrial production in the G7 countries, namely, Canada, France, Germany,
Italy, Japan, UK and US. Specifically, each yi,t is calculated as the twelfth difference of the log
of the sum of monthly exports and imports as a share of monthly industrial production.1 The
data sample ranges from 1961M1 to 2011M9 totalling 609 monthly observations. The trade and
industrial production series were obtained from OECD’s Monthly Statistics of International Trade
(MSIT) database and IMF’s International Financial Statistics (IFS) database, respectively. Figure
1 shows the evolution of the year-on-year growth rate of world trade volume as a share of industrial
production (henceforward, trade unless mentioned otherwise), proxied by the G7 countries’ trade
volume as a share of industrial production along with periods of negative trade growth and US
recessions. According to this figure, the collapse in trade has been unprecedentedly severe during
the latest downturn. Specifically, the largest decline in international trade by 25% was documented
during the 5th quarter of 2009, while the second in rank recession period associated with severe
declines in international trade was the recession of 1980s, where trade declined by 13.5%.
In order to examine the synchronization of international trade we obtain a time-varying mea-
sure of international trade correlations based on the DCC model of Engle (2002). The estimation
of the DCC model involves two steps: first, each conditional variance is specified as a univari-
ate Generalized Autoregressive Conditional Heteroskedasticity (GARCH) process and second, the
standardized residuals from the first step are used to construct the conditional correlation matrix.
Specifically, the DCC model is defined as
yt = µt + t, where t|Ωt−1 ∼ N(0, Ht), (1)
t = H
1/2
t ut, where ut ∼ N(0, I), (2)
Ht = DtRtDt, (3)
1The results presented below are qualitatively identical even when examining exports or imports individually.
These results are available upon request.
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where µt = (µ1,t, ..., µ7,t)
′ is the conditional mean vector of yt, which is specified to follow an
autoregressive process of order 12. t is the vector of residuals based on the information set, Ω,
available at time t − 1. The residuals are normally distributed with zero mean and conditional
covariance matrix Ht = (hi,j,t). I is a 7×7 identity matrix. Dt = diag(h1/21,1,t, ..., h1/27,7,t)′ is a diagonal
matrix of square root conditional variances, where hi,i,t follow univariate GARCH processes, and
Rt is a symmetric 7× 7 matrix containing the time-varying conditional correlations given by
Rt = diag(q
−1/2
1,1,t , ..., q
−1/2
7,7,t )Qtdiag(q
−1/2
1,1,t , ..., q
−1/2
7,7,t ), (4)
with diagonal elements being equal to one and off-diagonal elements equal to the dynamic con-
ditional correlations; qi,j,t denotes the elements of an auxiliary, 7 × 7 symmetric, positive definite
matrix Qt defined as
Qt = (1− α− β)Q¯+ αut−1u′t−1 + βQt−1, (5)
where ut = (u1,t, ..., u7,t)
′ is the vector of standardized residuals; Q¯ is the unconditional covariance
matrix of ut, and α and β are nonnegative scalars satisfying α+ β < 1.
The DCC model is estimated using the quasi-maximum likelihood estimator under the multi-
variate student’s t distribution as the normality assumption of the residuals is rejected.
3. Estimation Results
Table 1 presents the estimation results of the DCC model. According to Table 1, all dynamic con-
ditional correlations are highly significant. In line with the gravity model reasoning, the estimated
correlations are large and significant for countries in close geographical proximity, such as the Eu-
ropean countries, and the US and Canada. For instance, the highest estimated correlations exist
between Germany and France, UK and France, and Italy and France, while the lowest between
Canada and Japan, Germany and Japan, and France and Japan.
Notice that the DCC model is well specified, as the multivariate versions of the Portmanteau
statistic of Hosking (1980) and Li and McLeod (1981) do not reject the null hypothesis of no serial
correlation in the standardized and squared-standardized residuals, respectively, up to 10 lags.
Figure 2 plots the pairwise dynamic conditional correlations, obtained from the DCC model,
along with periods of negative trade growth in the G7 and US recessions. According to this figure,
international trade correlations reached a peak during the latest downturn of 2007-2009, while
declined during the downturn of the 1980s. Note also that, despite fluctuations, a gently increasing
trend emerges from this figure, indicating that international trade is becoming more synchronized
over time.
Given these initial observations of international trade correlation dynamics during collapses
of international trade and US recessions from Figure 2, we now formally test the hypothesis that
collapses in international trade are indeed (de)synchronized during downturns of economic activity.
To achieve that, we transform the estimated dynamic correlations, ρi,j,t, between countries i and
j according to dci,j,t = log((1 + ρi,j,t)/(1− ρi,j,t)), so that to ensure our dependent variable is not
confined to the interval [−1, 1],2 and estimate panel regressions of the form
dci,j,t = αi,j + βTrend+ γngt + δrect + i,j,t, (6)
2The results are not sensitive to this transformation though.
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where αi,j are cross-section fixed-effects, Trend is a linear time trend, ngt denotes a dummy variable
that is equal to 1 if the year-on-year growth rate of trade was negative for at least 3 consecutive
months, and 0 otherwise; and rect denotes a dummy variable that is equal to 1 if the US economy
was in a recession in month t, and 0 otherwise.
Table 2 presents the results of model (6). According to columns (1) and (3) of Table 2, periods
of negative trade growth and US recessions, respectively, are on average associated with significant
increases in international trade co-movements. Nevertheless, results under columns (2) and (4)
of Table 2 suggest that international trade correlations behave heterogeneously during individual
negative growth trade periods and US recessions, respectively. Under column (2) we estimate
Equation (6) with the dummy variable nt1962 = 1 for the period of negative trade growth between
1962M8 to 1963M1 and zero otherwise.3 According to our estimates under column (2) of Table 2,
the collapse of international trade during 1962 was associated with a significant and relatively large
increase in international trade synchronization. Specifically, conditional correlations increased on
average by 0.11 points during the 1962 trade collapse. On the contrary, the collapse of international
trade during 1981, 1985 and 1991 significantly reduced trade synchronization, while the 1993, 1998
and 2001 collapses had no significant effects. Nevertheless, during the trade collapse of 2008,
international trade correlations increased to unprecedented levels compared to any other trade
collapse occurred since the beginning of the 1960s. In particular, conditional correlations increased
on average by 0.32 points during the latest collapse, which is not just statistically significant, but
economically substantial too.
A similar qualitative picture emerges from Column (4) of Table 2. Here we check whether
and to what extent international trade co-movements are linked to individual US recessions as
defined by NBER. According to these results, we observe statistically significant decoupling effects
of international trade during the 1981, 1990 and 2001 US recessions. In contrast, the US recession
of 1973, and especially that of 2007-09 significantly increased international trade co-movements.
The estimated conditional correlation regarding the latest recession receives a value of 0.15, and
which is fives times larger the one regarding the 1973 recession. For US recessions that occurred
during 1969 and 1980, no significant effects on international trade co-movements could be identified.
Moreover, under each specification of model (6), the time trend turns out to be highly significant
and positively signed, indicating that international trade synchronization increases over time on
average. However, this increase occurs only slowly.
As a robustness check, we examine whether and how the results of the DCC approach differ
under the alternative and commonly used naive rolling window correlations approach. When using
this rolling window approach to calculate time-varying correlations, the length m of the window
determines the smoothness of the temporal movements of the data. In general, a shorter window
width will produce more erratic time series of sample correlations but will give a better represen-
tation of the contemporaneous correlations. Here, we set m equal to 12 months. By construction,
however, the rolling windows introduce serial correlation in the estimates. To account for this, we
cluster the standard errors at the country level in all regressions, allowing for heteroskedasticity and
arbitrary correlation in the error term. Country specific effects and time trends are also included
here, and in all subsequent specifications.
Results based on 12-month rolling window correlations are presented under columns (5) - (8)
3nt1981, nt1984, nt1991, nt1993, nt1998, nt2001 and nt2008 are defined analogously for the periods 1981M5-1983M8,
1984M12-1985M8, 1991M6-1992M1, 1993M7-1993M10, 1998M4-1998M10, 2001M1-2002M5 and 2008M11-2009M10,
respectively.
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of Table 2. In line with the DCC results, columns (5) and (7) of Table 2 suggest that periods of
negative trade growth and US recessions, respectively, are on average associated with significant
increases in international trade co-movements based on rolling correlations. However, the results
with respect to individual periods of international trade collapses and US recessions based on
rolling correlations differ both qualitatively and quantitatively those obtained from the dynamic
correlations. Specifically, almost all trade collapse (apart from that in 1991) and US recession
dummy variables are now highly significant under columns (6) and (8), respectively. Under column
(6), international trade co-movements significantly decoupled during trade collapses occurred in
1962, 1981 and 1998, while significantly increased during trade collapses occurred in 1985, 1993,
2001 and 2008. Under column (8), US recessions in 1969, 1981 and 1990 were associated with
reduced international trade synchronization, while US recessions in 1973, 1980, 2001 and 2007-09
significantly increased international trade co-movements. Note that, under the rolling correlation
approach, international trade synchronization reached a peak during the 2001 international trade
collapse and US recession rather than those during the Great Recession in 2007-09 as found by the
DCC. Rolling correlations increased by 0.27 and 0.26 points during the 2001 international trade
collapse and US recession, respectively, and which are larger than the 0.14 and 0.25 points during
the 2007-09 international trade collapse and US recession, respectively. Interestingly, the estimated
time trend is no longer significant under columns (5) - (8) indicating that international trade
volumes are not increasingly synchronized over time. However, the R2 (a measure of predictive
accuracy) receives a very low value under each specification with rolling correlation as the dependent
variable, and hence not much emphasis should be placed on the rolling correlation results.
These results might be due to the pitfalls of using rolling correlations. Specifically, the resulting
time series of correlations from the sequential overlapping samples of size m will tend to exhibit so-
called “ghost features”, as the impact of trade volume movements are reflected in the correlations
up to m months after they occurred.4 Put differently, the resulting time series are heavily auto-
correlated and, thus, more difficult to handle in econometric analysis. On the contrary, the DCC
approach overcomes such pitfalls as it accounts for time-variation and conditional heterogeneity.
To illustrate further the pitfalls of the naive rolling correlations approach, Figure 3 plots the 12-
month rolling correlations along with periods of US recessions. The upward increasing trend that
was documented under the DCC approach has been masked and is no longer visible under rolling
correlations. Moreover, under rolling windows analysis, international trade correlations reached a
peak generally during the recession in 2001 (dot-com bubble) and not during the Great Recession
as predicated by the DCC. These results were also statistically supported in Table 2.
4. Conclusion
In this study we provide novel results on the extend of international trade synchronization dur-
ing collapses of international trade and US recessions. Using dynamic conditional correlations based
on monthly data for the G7 economies over the period 1961-2011, we found rather idiosyncratic
patterns of international trade synchronization during trade collapses and US recessions. During
the great recession of 2007-2009, however, international trade experienced the most sudden, severe
and globally synchronized collapse.
4Specifications with longer rolling windows (specifically, 24 and 36 months) have also been been estimated, how-
ever, results remained qualitatively similar to the above results.
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The statistical features of international trade synchronization during downturns of economic
activity uncovered in this study suggest these intricate features and their repercussions need to be
further examined under a framework similar to that in Imbs (2004). Such analysis will provide
additional insights on the determinants of the (unprecedented) international trade collapses during
(the latest) crises, and which has serious implications for the implementation of international trade
policies. In addition, the use of more sophisticated ways of capturing time-varying correlations such
as the DCC approach, which overcomes certain pitfalls introduced by rolling window approaches,
should be adopted. A detailed analysis of these issues remain an interesting avenue which we leave
for future research.
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Figure 1: G7 trade growth rate, trade collapses and US recessions
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Notes: Shaded grey areas in the upper panel denote months of negative trade volume growth in the G7, while in the
lower panel US recessions as defined by the National Bureau of Economic Research (NBER).
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Figure 2: Estimated dynamic conditional correlations
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Notes: The figure shows the estimated correlations of trade volume growth in the G7 countries. Shaded grey areas
in the upper panel denote months of negative trade volume growth in the G7, while in the lower panel US recessions
as defined by NBER.
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Figure 3: 12-month rolling correlations
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Notes: The figure shows the 12-month rolling correlations of trade volume growth in the G7 countries. Shaded grey
areas denote US recessions as defined by NBER.
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Table 1: Estimation results of AR(12)-DCC model, Period: 1961M1 - 2011M9
ρ CAN FRA GER ITA JPN UK
FRA 0.3565***
(0.0655)
GER 0.3699*** 0.6978***
(0.0678) (0.0393)
ITA 0.3245*** 0.5361*** 0.5055***
(0.0794) (0.0626) (0.0721)
JPN 0.1876** 0.2574*** 0.2409*** 0.2727***
(0.0743) (0.0721) (0.0670) (0.06764)
UK 0.3989*** 0.5816*** 0.5301*** 0.4562*** 0.2953***
(0.0691) (0.0482) (0.0538) (0.0713) (0.0646)
US 0.5076*** 0.3849*** 0.3421*** 0.4018*** 0.3367*** 0.4393***
(0.0592) (0.0636) (0.0670) (0.0737) (0.0704) (0.0639)
α 0.0235 (0.0029)***
β 0.9542 (0.0072)***
df 14.056 (2.5229)***
Log-Lik 6644.32
H(10) 348.542 [0.14]
H2(10) 324.684 [0.13]
Li−McL(10) 347.997 [0.15]
Li−McL2(10) 322.366 [0.14]
Notes: H(10), H2(10) and Li −McL(10), Li −McL2(10) are the multivariate Portmanteau statistics of Hosking
(1980) and Li and McLeod (1981), respectively, up to 10 lags. Standard Errors in parenthesis and p-values in square
brackets. ***, ** and * denote statistical significance at the 1 percent, 5 percent, and 10 percent level, respectively.
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Table 2: International trade collapse synchronization
Dependent variable
Dynamic Conditional Correlations, dc 12-month Rolling Correlations, rc
Variable (1) (2) (3) (4) (5) (6) (7) (8)
nt 0.0362*** 0.0123**
(0.0047) (0.0061)
nt1962 0.1072*** -0.1002***
(0.0212) (0.0193)
nt1981 -0.0503*** -0.0990***
(0.0072) (0.0110)
nt1985 -0.0308** 0.1038***
(0.0172) (0.0227)
nt1991 -0.0507*** -0.0231
(0.0164) (0.0189)
nt1993 -0.0031 0.1557***
(0.0228) (0.0164)
nt1998 -0.0242 -0.2158***
(0.0118) (0.0262)
nt2001 -0.0166 0.2726***
(0.0070) (0.0092)
nt2008 0.3233*** 0.1403***
(0.0103) (0.0158)
rec 0.0209*** 0.0768***
(0.0051) (0.0067)
rec1969 -0.0133 -0.1227***
(0.0113) (0.0140)
rec1973 0.0303*** 0.1510***
(0.0101) (0.0129)
rec1980 0.0131 0.0550***
(0.0186) (0.0191)
rec1981 -0.0632*** -0.0847***
(0.0093) (0.0133)
rec1990 -0.0717*** -0.0539**
(0.0170) (0.0253)
rec2001 -0.0443*** 0.2639***
(0.0088) (0.0111)
rec2007 0.1528*** 0.2488***
(0.0115) (0.0092)
trend 0.0008*** 0.0008*** 0.0008*** 0.0008*** 0.0001 0.0001 0.0001 0.0001
(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0002) (0.0001) (0.0001)
N 12789 12789 12789 12789 12621 12621 12621 12621
R2 0.7306 0.7444 0.7294 0.7352 0.2302 0.2657 0.2375 0.2724
Notes: In each specification, the dependent variable is the transformed correlation based on the Fisher transformation.
All specifications include country-specific effects and time trends. Heteroskedasticity and serial correlation consistent
standard errors are reported in parentheses. ***, ** and * denote statistical significance at the 1 percent, 5 percent,
and 10 percent level, respectively.
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